In a modern air-conditioning system for an office building, a number of indoor units and outdoor units are connected to a control network as shown in Fig. 1 . One of the most important factors of this kind of network is the cost of each controller. Since the air-conditioner control network has to be distributed-autonomous scheme, the MAC (Media Access Control) protocol should be of a CSMA/CD (Carrier Sense Multiple Access with Collision Detection) protocol. Furthermore, the external signal circuits for the protocol should be minimum.
Fig. 1. Air-conditioner control network
Tobagi's model so that the number of time slots for the Inter Frame Spacing to be variable.
We implemented our proposed protocol in a low-cost microcontroller. This protocol consumed only 20 bytes of RAM and 1kbytes of ROM. In order to confirm the analysis results, the experiments for the throughput and the average delay were carried out in the case of the number of network nodes of 16, the packet length of 10 bytes, and transmission speed of 9600 bps. Fig. 3 shows the average transmission delay characteristics to the offered load for both analysis and experiment. The analysis result for the average delay at 48 [packets/s] of offered load was 0.16 [s] , and the experiment result was 0.13 [s] . The performance results were satisfactory for the design goal. 1 CSMA/CD MAC 
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